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AMKNDIVIKNTS It) i UK CLAIMS 

This lisling ordairns will replace al! prior versions, and ljslingj>. ol' claims in ihc applicntion: 
Claim t (Currcnlly aniciidcd): A compulcr-tmplenicnled mcihod I'or dclcrmining comp<inenl 

pliicemcnl in a circuil comprising: 

(ft) rcccivin[.i a pluniHly ofconiponenis, with each component having associated 
therewith a widtlh a height and one of a symmetric and a non-symmetric placement constraint; 

(b) creating a tree structure according to a plohal symmetry line thai expresses the 
phicemcni constraints for the plurality oJ'coiiiponcms, the tree structure including: 

a global root node that represents ||a|| tjic global symmetry line, 

a leaf representing each component, with ||thc|| each component associated with 

[J cachjJ <i leaf tagged for placement on a first side, a second side, or on both sides of the 

global symmetry line, and 

at least one interior node that represents a slicing line that establishes a relative 

placement of at least two components with respect to each other on the same side of the 

global symmetry line; 

(c) performing at least one structured search of the tree structure to determine the initial 
placement ol' components on the first side, the sec<md side or both sides of the global symmetry line 
based on the lagging ofeach component and the connections of the leaves, the global root node iuid 
the interior nodes to form the tree structures; and 

(d) perfoi-mmg another structured sciirch of the tree structure to determine the final 
placement of components based on at least one of the widths and heights of the components. 

Claim 2 (Original): The method of claim I . wherein each structured search is a depth-first search. 

Claim 3 (Original): The method of claim U wherein: 

each slicing line has a direction that is one of parallel and perpendicular to the global 
symmetry line; and 

step (c) includes the pl;icCMicnt of siiid at least two components with respect to each other as 
a function of the direction of the slicing line. 
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Claim 4 (Ciirrcnily amended): The nielhod of claim I, wherein sicp (c) includeiJ, ior 
components tagged for placement on the same side of the global symmetry line, further comnriscs: 

detcrmi nina a first eomponeni at^sociate d with a leaf i s positioned lower in the tree slructliie 
Uian a se eond eomponcnt assoeiaied with a leal ': and 

plaein& the fiM -Component closer to Ihc global symmetry Unc t han the second component. 

pfat^ifi^s^ogipotte nt osGOoiat^d with a leaf posit i on e d < ow e r" }»>4he4< ^cc structure cloH e r to th e 

Claun 5 (Original): The method ordaim I , wherein: 

each node hits a pair of branches descending therefrom: and 

each branch couples the node i'rom which it descends to (1) one of the interior nodes. (2) one 
of the leaves, or (3) a null. 

Claim 6 (Orighial): I he method ofclaim 5, wherein step (c) includes, for an interior node that 
rcprcscnts a slicing line thai is parallel to the global symmcti'y line: 

placing on one side of the global symmetry line, a first component which is tagged for such 
placement tind which is represented by a leaf which is connected to said interior node via one of its 
branches; and 

placing on a side of the first component opposite the global .symmetry line a second 
component v/hicb is tagged for placement on the one side of the global symmetry line and which is 
represented by a leaf which is connected to said interior node via Che other of its branches. 

Chm 7 (Original): The method of claim 6, wherein at least one of the leaves representing the 
first and the second components is connected directly to Siiid interior node. 

Claun 8 (Original): I he method ol'elaim 5. wherein step (c) includes, for the global root node: 

placing a llrst component which is tagged for placement on one side of the global symmetry 
line and which is represented by a leaf whicli is connected to said global root node via one of its 
branches; and 
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placinfi on a side of the first component opposite the global symmetry line, a second 
component which is tagged for placement on the one side of the global symmetry line and which is 
represented by a leaf which is connected to said global root node via the other of its branches. 

Claim 9 (Origiiial): I'hc method ol' claim 8, wherein at least one olHhc leaves representing the 
first and second components is connected directly to said global root node. 

Claim 1 0 (Original): The method of claim 5, wherein step (e) includes, for an hiterior node thai 
represents a slicing line that is perpendictjlar to the global symmetry line: 

placing on one side of The global symmctrv' line, a lirsl component which is tagged for such 
placement and which is represented by a leaf which is connected to said interior node via one 
branch descending therefrom: and 

placing one ofabovc and below the first component, a second component which is titgged 
lor plaeemcnt on the one side of the global symmetry line and which is represented by a leaf which 
is connected to said interior node via the other branch descending therefrom. 

Claim 1 1 (Original): The meUiod of claim 5, wherein step (d) includes placing one edge of a 
component adjacent the global symmetry line when the leaf representing said component is one of: 
connected to a node at the lowest level of the tree structure via one branch descending from 
said node: or 

connected to said node via the other branch descending lherefix>m and no other leaf is 
eonnectcd to said interior node via the one branch descending therefrom. 

Claim 12 (Original): I'he n^ethod of claim 5, wherein, for each component tagged for plaeemcnt on 
both sides of the global symmcto* li»e »" a pair-symmelric manner, step (c) includes placing first 
and second copies ol said component on the respective first and second sides of the global 
symmetry line, with each copy of the component having a side closest to the global symmetry line 
positioned a distance D therefrom. 

Claim 13 (Original): The method of claim 12, wherein the distance D is one of: 
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zero when ihc leaf representing the component lagged \or pair-syninKtric placement is 
connected directly to a node at the lowest level of the tree sStructurc: or 

the grcnter of ( I ) a sum ofihc widih(s) or heighl(s) of each component placed on the first 
side of the global symmeii^ line prior to placement of copies of the component lagged for pair- 
symmetric placement or (2) a sum of the widlh(s) or heieht(s) of each component placed on the 
second side of the global symnielry line prior to piacemcnt of copies of the component tagged for , 
pair-symmetric placement. 

Claim \A (Originiil): The method of claim 1, wherein, lor each component tagged for placcmcm on 
both sides of the global .symmetry line in a self-symmetric or asymmcTric manner, step (c) includes 
placing a first port of said compimcni on the lirsi side of the global symmetry line and placing a 
second part of said component on the second side oi'the global symmetry line. 

Cltiim 15 (Original): The method of claim 14, wherein: 

for each component tagged for sclf-symmciric placement, the first part of the component is 
onc-haU of the component and the second pan of the component is the oilier half of Ihc component; 
and 

for each component lagged ibr asymmetric placement, the first pari ol'thc component is a 
first percentage of said component, the second part of the component is a second percentage of said 
componenU and the sum of the first and second pcTccnlages equal one-hundred percent. 

Claim 1 6 (Original ): The method of claim I , wherein, for each component lagged for offect 
symmetric placcmeni on <me side of the global synMnctry line a disUmec D from the global 
symmetry line, step (c) includes placing said component on the one side of the global symmetry line 
with the side of the component in opposition vvith the global symmetry line positioned the distance 
D from the global symoKtry line. 

Claim 17 (Original): I'he method of claim K further including: 

defining an isolation structure along at least one side of at least one component; and 
in step (d), placing the one side of said at least one component no closer to another 

component or the global symmetry line than said isolation structure. 
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Claim 18 (Original): The method ordaim K rurlher including: 

amending the tree structure in at kasi one ol'thc JbHovving manners: 

(1 ) changing a direction of at least one slicing line: 

(2) rc-lagging at least one component IVom placement on the first side of the global 
symmetry line to placaneni on the second side of the global synimetr>' line, or vice versa; 

(3) exchanging the location of two components in the tree structure; 

(4) exchanging the location of one leaf and one interior node, and any interior node 
and/or leaf connected to said one interior node; and 

(5) exchanging the width and height of a component associated with at least one leal; 

and 

repealing steps (c) and (d) for the amended tree structure. 

Claim 1 9 (Currently amended ): I ho method of claim 1, w herein) A cnmputer-imnlementcd 
method for determininji c oniponent placement in a circuit comprisinii: 

(a) reeeivinu a pluralit v ol\()mpimcnts, with cacl] c om ponent havinu associated 
therewith a width, a height and o ne of a symmetric and a non-aym mctric phiccment con.strainl; 

(b) crcatiiyg a tr ee str ucture t hat expresses the placement constmints for the plurality of 
componenls. wherein each co i nponcnt associated wit h a leaf oF the p rpu p tree structure is tauued lor 
placement on a_ ilrsj j$js|v-T a second side, or on both sides of the local symmetry line: the tree 
structure includinu; 

a global root node that rcnresentis a alobal symmetry line. 

gJj^gJl^Jgygg^ "^"^!^ each component, with the conitx)nent associated with each leaf 
taaued for plaeerncnl on a first side, a second side, or on both sides of the ulohal symmetry 
line, and 

at least one in terior node that represents a sl icing lin p that establishes a relative 
placement of aT_ le ast t wo components with respect to ctich other on the same side of the 
global symmet ry line; wherein the tree structure includes a group which is tagged for 
placement on the first side, the second side, or both sides of the global symmetry line;, the 
group includes a group tree structure having at least one leaf connected to a local root node 
that represents a local symmetry line; 
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(c) pcrlbrmini:! at least on e struclured .search of tlic tree struckire to determine tlic initin i 
placement. orcompt)ncnls on the fir s t side, the second side or both s ides of the ulob al symmetry line 
bas ed o nJh c ta^ uin^i ofcach coincx^ncnt and the connections of the lcavcs,.thc jUobal root node and 
the interior nodes to form the tr ee stru ctures: and 

(d) performi ni! tinot hcr structured search of the tree stru ct ure to determine the iinaj 
placement oi'compo ncjus ba sed on at least one of the width s and hei^htx of th e comppncntsil | . J ] 

4h«H?ogtp^tf>em ossociatcd with eauh leaf of tli e^reup- tr cQ structur e i H t aeged-for-pteeemem 
en^t-to^skler^-seeotid^ c or on both »ides of ih e^^l-syfy imctry lin e ; 
and the method further includes; 

performing at least one structured sciu-ch of the group tree staicture to determine an 
initial placement of each component thereof on the first side, the second side or both sides of 
the local symmetry line based on the tagging thereof; and 

perfomiing another structured search of the group tree structure to determine a final 
placement of each component thereof based on at least one of the widths and tlie heights of 
the components. 

Claim 20 (Original): I he method of claim 1 % wherein: 

the group tree structure includes at least one local interior node connected between the local 
root node and the at least one leaf: and 

the step of perfomiing at least one structured search of tiie group tree stmcturc inchides 
placing at least two components associated with Ihc group tree structure with respect to each other 
as a ftmction of a direction of a slicing line represented by the at least one local interior node of the 
group tree stmcture. 

Claim 21 (Original): The method of claim 19, wherein: 

step (c) includes performing the at least one structured search of the tree structure to 
determine the initial placement of the group on the first side, the second side, or both sides of the 
global symmetry line based on the ragging ihereol; and 

step (d) includes performing the other structured search of the tree structure to determine the 
final placement of the group. 
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Claim 22 (Original): Tbe mclJiod of claim 2 1 , wherein step (d) inciuties jiubstitiiring tor the final 
pliiccmcnt of the groxjp the final placcmcni of the components associated therewith. 

Claim 23 (Ori*>in:il): The jnelhod ofclaim 22. wherein, at Iciisl one of: 

the local root node is connected directly to either the root node or une of the interior nodes 
of the tree structure; or 

the at least one leaf oHhc group tree structure is connected directly to the local root node. 

Claim 24 (Currently amended): A computer-implemented method for determining component 
placement in a circuit comprising: 

(a) receiving a plurality of components each having one of a symmetric and a non- 
symmetrie phiecmcnt constraint associated therewith; 

(b) creating a tree structure accordinu to a al obai gvmmetrv line that expresses the 
placement constraints for the plurality o I' components, the tree structure including a plurality of 
nodes and a plurality of leaves wherein: 

the plurality of nodes includes a global root node that represents Hajj the global 
symmetry line and m local root node connected to the global root node, 
the local root node represents a local symmetry line, 

a group tree structure including the local root node and at least one leaf connected 
thereto is tugged ibr placement on a lirst side, a second side or on both sides of the global 
symmetry line» and 

each leaf represents one of the components, with the component associated with each 
leaf of the group tree structure lagged Ibr placement on a first side, a second side or on both 
sides of the local symmetry line, with the component associated with each leaf of the group 
tree structure having at least one of a height and a width associated therewith; 
(e) performing at least one structured search of the group tree structure to detemiine the 

initial placement of components thereof on the fust side, the second side or both sides of the local 

symmetry line based on \Uc tagging of each component: and 
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(d) performing another structured search of the group tree siruclurc to dclcrmine the 
final placement of the coniponcnts thereof based on at least one oJ the widths and heights of the 
components. 

Claim 25 (Original): The method ofclaim 24. furlhcr including: 

pcrfoiTning at least one slriiclurcd sciuxh ofthc tree structure to determine the initial 
placement of the group ircc .structure on the first side, the second side or both sides of the global 
.symmetry Hne based on the laggin<^ of the group tree structure; and 

performing another struciured search ui'thc tree structure to determine the fmal placement of 
the group tree structure. 

Claim 26 (Original): The method ofclaim 24, further including substituting the fmal placement of 
the components of a group tree structure for the linal placemen! of the group tree structure. 

Claim 27 (CuiTcntly amended): A computer-implemented method for determining component 
placement in a circuit compriiiing: 

(a) Jbrming in the memory ofthc computer a tree structure that defines the placement of 
each of a plurality of compoticnts associated with the tree sinieture on a first side, a second side, or 
symmetricaHy on both sides of a ulohal symmetry line, with at least one component Uigged for 
symmeiric placement on both sides of Hall the global symmetry line: 

(b) performing at leasi one search ol the tree slnicturc to determine an initial placement 
of a subset ofthc components on the tlrst side, the second side, or on both sides ofthc i?Johal 
symmetry line: and 

(c) performing another search ofthc tree structure to determine a final placement of the 
subset of components, wherein ui least a part of each component lagged for symmetric placement is 
poshioned on each side oi'the c^loba! symmetry line. 

Claim 28 (Original): fbe method ofclaim 27, wherein each search is a depth-first search. 
Claim 29 (Original): The method of claim 27, wherein: 
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the tree stnJClure has a leaf for each cornponcni and at Ica.'si one node connecting the leaves; 

the initial placement ol'lhc components occurs as a Cunclion of a vertical or horizontal line 
associated with at leasi one of a root node and an inicrior n^nlc oi'ihc tree structure. 

Claim 30 (Original): The method of claim 27, wherein the symmetric placement includes one of: 
pair-synunctric piaccmcni; 
self-symmetric placcmenl: and 
asymmetric piaccmenl. 

Claim 31 (Ctirrently amended): The method of claim 29, further including: 

(d) formhig a new tree slruelure in al least one of the followinjj manners: 

( 1 ) changing a direction of a line associated with at least one of the nodes oflhe li'cc 
stnictiire: 

(2) amending ihc iree structure to re-define the placement ol'at least one component 
from one side of the ujobo l symmetry tine to the other side oflhe $^lob al symmetjy line; 

(3) exchangmg the location of two leaves in the tree structure; 

(4) exchanging the location of two nodes in the tree structure; 

(5 ) exchanging the location of a leaf and a node in the tree structure; and 
(6) exchanging the width and height of a component associated with a leaf of the tree 
structure; 

and 

(e) repeating steps (b) and (c) for the new tree structure. 

Claim 32 (Original): The method of claim 3 1 , further including: 
repeating steps (d) and (e) a plurality of times: 

determining for each tree structure a cost that is related to the goodness oflhe final 
placement oflhe subset of components made utilizing said tree slruelure: and 

selecting for implementation the final placement oflhe subset of components made utilizing 
the tree structure having the most favorable cost associated therewith. 
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Claim 33 (Original): The method of claim 32. wherein the cost lor each tree structure is a ratio of* 
(1 ) a total area of the subset ofcomponents in the final placement and (2) a total area of a rectangle 
that bounds the subset ofcomponents in the llnol plocement. 

Claim 34 (Currenlly amended): A computer readable medium having stored thereon 
instructions which, when executed by a processor, cause the processor to perform the steps of: 

(a) receive diila regarding a plurality of componcnis. with the data for each component 
having associated therewith a width, a height and one of a symmetric and a non-symmetric 
placement constraint for the component; 

(b) crcale a tree structure acepr dini> to a global symmetry line thai expresses the 
placement constraints lor the plurality of components, the tree stnicture including; 

a global root node that represents [[a]] the global symmetry line, 

a leal'represcnlin!,* each eomjxmcnt. with the component associated with each leaf 

tagged for placement on a ilrst side, a second side, or on both sides of the global symmetry 

line« and 

at least one interior node that represents a slicing line that establishes a relative 
placement of at least two components with respect to each other on the same side of the 
global symmetry line: 

(c) perform at least one siruetua^d .search of the tree stnicture to determine the initial 
placement ol' components on the Hrst side, the second side or both sides of the global symmetry line 
based on the lagging of each component; and 

(d) perform another structured search of the tree structure to determine the final 
placement ofcomponents based on at least one of the widths and heights of the components. 

Claim 35 (Currently amended): A computer readable medium having stored thereon 
instructions which, when executed by a processor, cause the processor to perlbrm the steps of: 

(a) receive data regarding a plurality of components, with the data for each component 
Including one of a symmetric and a non-symuKtric placement constraint for the component; 
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(b) create n tree striiciurc acco rding i.o a tilohal svmmetrvv lin e that expresses the 
placement constraints Ibr the pliiriilily of components, the tree stnacture including a plurality of 
nodes and a plurality of leaves wherein: 

the plurality of nodes includes a global root node that represents f [a] | the global 
synnnciry line and al least one local root node connected to the global root node, 
the local root node reprcscms a local symmetry line, 

a group tree structure includes the local root node and at least one leaf connected 
thereto, where the group iwc stmcture is lagged for placement on a first side, a second side 
or on both sides oJ lhe global symmetry line, and 

each leaf represents one of the components, with the component associated with each 
leaf of the group tree structure tagged for placement on a first side, a second side or on both 
sides of the local symmetry line, with the componeni associated with each leafoflhe group 
tree stnicture having at least one of a height and a width assoeirncd therewith; 

(c) perfonn at least one structured search of the group tree structure to determine the 
initial placement of componenLs thereof on ihe first side, the second side or both sides of the local 
symmetry line based on the tagging of each component; and 

(d) perform another structured search of the group tree strticture to determine the final 
placement of the components thereof based on at least one of the widths and heights of the 
components. 

Claim 36 (Currently amended): A computer readable medium having stored thereon 
instmctions which, when executed by a processor, cause the processor to perform the steps of: 

(a) form in the memory of the computer a tree stnicture which defines the placement of 
each of a plurality of components associated with the tree structure on a first side, a second side or 
symmetrically on both sides of a global symmetry line, with at least one component tagged for 
symmetric placement on botli sides of [[a] | the ulobal symmetry line; 

(b) perform a search of the tree structure to determine an initial placement of a subset of 
the components on the first side, the second side or on both sides of the global symmetry line; and 
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(c) pcrlbnn another se^irch of the ircc structure to determine ii final placement of the 
subset ol' components, wherein at lea,sl one of a copy of or a part ofcach component tagged for 
symmetric placemenl is positioned on each side of the global symmetry line. 



the processor to perfomi the stcpii ol\ 

(d) I'orm ;i ncvv tree siriiL-iiirc in -M least one of the following manners: 

(1) amend component pUiccmcnt information associated with at least one ol'the 
nodes of the tree siruciurc: 

(2) amend the tree structtirc to rc-dcllne the placement of at least one component 
from one side of the gio bn ! symmetry linL* to ihc other side of the nlobal symmetry line: 

(3) exchange the positions of two leaves in the tree structure; 

(4) exchange the positions of two nodes in the tree strueturc: 

(5) exchange the positions ola leaf and a node in the tree structure; and 

(6) exchange a width and a height of a component associated with a leaf of the tree 
structure; and 

(e) repeat steps lb) and (c) for the new tree structure. 

Claim .'^8 (Original): I he method ol^elaim 37. wherein the instructions further cause the processor 
to perlbrm the steps of; 

repeat steps (d) and (e) a plurality of limes; 

determine for each tree slruelure a eosi that is related to the goodness of the final placement 
of the subset of components made utilizing said tree structure; and 

select the final placement of the subset of components made utilizing the tree stmcture 
having the most favorable cost associated therewith. 



Claim 37 (Currently amended): 



The method of claim 36, wherein the instructions further cause 
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